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Abstract: 

PURPOSE: To obtain a processing method adequate for paraxial calculation of an optical system for 
calculating the paraxial quantity developed around the reference axis of the optical system including a 
curved surface (off-axial curved surface) which is not the plane having the plane normal not aligned to 
the reference axis at the point where the optical path (reference axis) of the reference wavelength from 
an object plane to an image plane intersects with the curved surface and a processor using the same. 

CONSTITUTION: At least one among A, D, B, .phi. of the Gaussian bracket by which the calculation 
equation is obtained, focal length, two principal point positions, magnification .beta, and the paraxial 
quantity of back focus are calculated for each of the respective faces or over the entire system by the 
technique developed around the reference axis of the optical system including the off-axial curved 
surface which is not the plane having the plane normal not aligned to the reference axis at the point 
where the reference axis of the reference wavelength from the object plane to an image plane intersects 
with the curved surface. 
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. OSItffia^ C n ^0TC 02 iC 20 cos 1 0 <DkL& 

Qx=0, 0,^,0 cos 2 (9 ®^27) 

(B-2 -4) i5ia*^tc*5ii-cs*nsst*ffi«r 
Qi=o, Co,^^ cos J e (1^^:27) 



(10) 



17 



[0 039] (B-3) a*ffij&>6«ffiCCC»fcS3B8ifi 
— ft(/ftC»¥flgr«ftC»OffWteialiiIB<:dWe¥X * 



/ cos 6 '(cos 6 \ 
a- / 

\J cos 0 (cos 0 'I 



'cos £ 'cos £ -kjos 6 sin £ 'sin £ ) 



'sin€'8in£+cos0 cos^'cosO 



9-5650 



[0 04 0] 
(ttl 5] 

(ftAB) 



18 
Ltc 



D-1/A- 



/ cos 0 (cos 6 'sin £ 
V cos 0 '(cos 6 'cos i 



'Shi 4" -K50S cos £ r 008 £ ) 



£*ccee+cos(?sin£'sin£) 



2{N*ooe 0 '-Noos * ){ooe * 'cos £ C02+<cog tf'ski $"cos £ *coe J cos £ )Cl l+cco * cos 0 "sin £'sin £ C20) 
s/^^cosTxco7^cos?co^^o7^ (&3t10) 



5 ft h Of f-Axi al C <h CC It© * 

U 

h„ '=A, hv ($fc5£l3) 

a„ '=4> y h„ +D* a* (&^14) 20 

h„ , l= hw ' a v ($^15) 

a v »,= a tf ' ($S^16) 

A, B. 4>. D^ffi»(DT^AX«:otirti-g[U/cB#, 

SilWo. 
[004 1 ] «F&C, 

( B - 3 - 1 ) ltriB*^*«r^rffi*«Of f-nAxial»ffi 30 

( B - 3 - 2 ) SrgB**»»d>«C < t b 1 SOJ^tf® * 
ft*. ^OJ^B^C^^OTCa^iC^cos'acDib^ 

«tf 1 OCfc S fflgfctt * 

cos 0 '(cos 9 'cos £ 'cos £ +cos 0 sin sin £ > 
cos 0 (cos $ 'sin 5 "sin £ +cos 0 cos £ 'cos ^ ) 



Q l =0, C,=Q 0 cos' 0 <$C5£27) 

(B-3-3) BWB*^«c*Jl»rft*ti-SJSS*®»'r 
^rCn^OtC,, £C I(> cos* 0<DJt#te(3: 1 (t&&® 

Qx=0. Co,^, cos 1 a C2&5£27) 

[0 04 2] *«i©X-AU>Xm«, 

(C - 1 ) Mflcffl^61R9(ct»A:5SWttfta>SttH^ 

Mr « ft I > Of f -Axi al ft® ****** tfffift® ^ D * 

^ea&yftrfcD, ^*iiur©j£^ip4o*3foOccjKra 

[0 04 3 ] 
[Ml 63 



(ft3£8) 



D-1/A«x 



cos 0 (cos 8 'sin 4" 'sin £ +cos <? cos £ 'cos £ ) 
cos 0 '(cos 0 'cos £ 'cos 4" -K5os 0 sin £ 'sin £ > 



(Sits) 



2{N*oos 5 '-Noos $ ){oos £ 'cos £ CQ2+<cos * 'sin £ *ccs £ «cos 0 cos £ 'sin £ )C1 1 *cos cos # 'sin £'sin £ C20) 

n/c07^C077 : (to7 ; CO87 : C08^ (&*C10) 



ft 4 Of f-Axialffl®CDfi$iS&® c t tctm 

u 

h„ »=A, h„ (8fc5£l3) 



czv *i= Qfv ' (£fc^l6) 
50 «SA. B. 4>. D^l^(07^AXK:ooritIU/c 



(11) 



9-5650 
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^UytOftHWA. B, <t>. Wm*7V>2*X 
[0 044] ^&C, 

(C - 1 - 1 ) WKX-AU>X:*¥*tt4>&< it 1 
ffl<D®HE££3K ^OSWCn^OTCiC,, 
cos 1 0©fcfc#K«l CC&SffiSfctt 
C,i=0>Q, =Q 0 cos 1 0 ($fcj£27) 

CDJ5^M^T^AXft#tt^fc^l>*fr«r^/crST 10 
fcSCio 

(C - 1 -2) MiBX~AU>X?fc^K*$l>T^£tt 
SJSSffiteT^T C n^OtCiC,, cos' 6 (DJtrtH* 

Qi=0, Co*<io cos a 0 (&5S27) 

[0045] 

^U/c0ff-^xial*^Oiai*aiftK:oc»r{i % — fl5 20 
[0 04 6] €0ff-^x1al5t*»©ifi**a»> 

l.of f-^xi ai«*» i mamw&mjm 

1-1. Off-Axial 

S£*^<fflt^tiri^^tt*^CC^b. Off-Axial 

So 

[0047] *Smi6cD«a 

[ o o 4 8 ] a) ***ccas»w{cr *>*tiwt*=(rr* 



20 



[0 04 9 ] (2) 

So C©J:^*CL/r^l63ns*iW4«-flftW«:«»rti 
i^-jtl^Bttift*. (S4 3#JRD 
★Off^xi al**3ROffi* 

ffiffiK*«W«li— IfcLfr^fflMCOff-AxialM) £a 
tf***«:0ff-Axial5t;*»i£«0, 3 

*(D¥M&MWteto£<Dttffl!k%W<£ti%:l><DX\ Off- 
Axial**3R©»**>6K«-"rS. ) C©f8««*tt 
< ffi^Ofcfc^SifcSfr — «W5«-- 

l>*f. 0ff-Axialil>5#^£J3t>£C£(Cf &o 
[0 05 0] i-2.0ff^Axial**»©fltStffitC3fiL/cB 

Off-Axial^* ^^^-r^tSti— »«C»ftitt«r«F3rctt 

*cf*^r fcKftbftc>j:5KJKMtt2;fr6ra&sj:5K: 
-rs 0 ogo 



zCx,v)=C J oX 2 +2Q 1 xy4C« 1 v ? +p 30 x 3 +3Q fl x 2 v+BtXiXV 1 +0,^ y* 
+E4 0 x 4 44E, , X s y+6Ej , x 2 y 2 +4Ei 3 xy 3 +Eo < y 4 + - - . 



[0 05 1 ] C<0J:^CC»l»tt<tOX^**^CCfflffi« 

tf> fi^O0ff-Axial*^O»!8tffii«Sa»3. 
ESCDM^ (S%fA(DieS) ^§ci^<IM 
£g{fc3tfSC£#"C£S (l34 4#j8D . £/cJgte, 
2 3c<DJRBBflHR *> E5£ U T 3 MmoffikfOttmt S 

[0 0 5 2 3 2.*fti«^ofc»l»tt«:iflo/c2«ijaBB^ 
H4 5ecJB«f«:ffl(r»/c«ftift^on:8««tc}flofcifitt 50 



#©<djs ft t -mi t x # s (Drill «®«r* r# x. s c 
iters, c.<DHJc4dtirft(*WJ, «BJi<>CcSm«iK: 
»oTlocalffi«***i6*i. HlfHlD. Al« 

®. waiBffi*sa«itcsiatcHtc7nrj:^tc5iift-r 

So ffi»tt««r^-cas^/cJ:^{Cffiffi«CcrS^felocal 

i) .ymvuft^i? ^s*0*cc«gts. b (w»^< 

*HI/b©te*fffi) *$J:0*6 (ftia^^ hJUbOT^A 
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t. 

[0 0 5 3] ii) .i) V$t#>tcte&'<2 hJVffifa^t 

[0 0 5 4] iii). ii) <DiL*lCtoVZ>W&m'<t' h;U 

[0 0 5 5 ] iv).iii)Ofem<b^Jr<D?*IiJ^:fflt\ 

[0 0 5 6 ] v).^M±0{4g<i:®^(D^rS]^^ h 
' £#*>^ofc(7> refits ' . t' ^iP>nw 

to^^ h;bb ' , mmm±(om^^^ b>i>r ' 

§ 0 CO^JiMCCj:^^^^ h;bb ' <D^b v r<Dl 

<D&%klC*5i,>Xl&M'<t> b)\>b ' M4 StiCmmisXab 
b ' =/Sb+A, +Ax (&5$4) 



(12) 8H¥9 -5 65 0 
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* [0 0 5 7 ] 3.0ff-Axial***rO>IS«(DSi<b®»f© 
3-1 Offwvxia156^*r<OiB«<OS<Oi3»ffl 

?¥*^f^— «Wk:«RI«fK: 2 ocd&&£ 0 t * h c 1 1* 
^r^A^»f®tcf9:BJL/cA, ©»»=o*c<fcoe«s 

OTflK&jEHltt*£aU A, *c*tU A, <Dffi»= 
ft) i*=«/2©*i i-c« 



N'(cos0 'cos £ 'cos£ +cos0 sin £ 'sin£ )/(s 'cos 0 )-N(cos d 'sin£ *sin€ 
+cos0cos £ 'cosO/(s cos0 '^(N'cos 0 *-Ncos0){cos £ 'cos^Co, 
+(cos 0 'sin£ *cos£ +cos0 cos £ *sin4)C ai 
+cos0cos 6 'sin£ "sin£ C, „ }/(cos d cos 0 ') =0 (£fcj£5) 



[0 0 5 8 ] 3-2 Sftffi©ffittfi©«ffl±:tf$W>^ 

(N ' A)/s ' - (ND)/s- 4>= 0 C&5S6) 

[0 0 5 9 ] 
[HI 7] 



30 



C'->esx:j 



40 



^> , 9-^at?*r({lL/^CDB=0 , ACbl <D*i£) . 
[006 0] 3ft/c^CCt>3^&iiO Ch62o(D^< 



&=a/a ' =Ns ' D/(N*s) dR^ll) 
[0 06 1] CCrtfca;^6aailCC77<3 4i/cifi«ifi 

ft(Dd=e ' =0 . C 11= 0 V C ao =Qi=l/(2r)Crtift^* 

[006 2] 4.m& b U-X 
4-1 l£aSO//^^-f>^^^^ h 
K±©cfc^CC0ff^ial*©*ffi*C*5t»r*f^^-t' >^ 

j£JB£S«0Tfc<5&g#fc*. 0ff-Axia1*(DiS^t> 

r 

[0063] 
[SI 83 



(&A12) 



50 <Dj&V1jVis* >-75irv h«:«ofciW*SCi 



(13) 



-5 65 0 
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H»R:i5(*nK:jlWfr*st)Wt*5 t 

[ 0 0 6 4 ] 4-2 fi« h U-;*C7>i£& 
3-2 r#*->/dB8M>S 
h„ '=A. h„ GRS13) 
a v h v +Dv a v (3&^14) 

hv »i=hv '-e v ' a*, ' d&^15) 10 
a»M=a. ' ($^16) 

[0 06 6] 1).s^£04&&ftfc^JR07 s -*CC 

So 

[0 06 7] ii)./S»fffir<OiSWfiA. D„ 
[0 06 8] iii).BJr<Z>S«r«->rhv \ a, 

So 

Sv =N„ h, / a, (S&3il7) 
s„ *=Nv 'h v 7a, ' 0K^18) 
& v = a v / a v ' (S^l9) 

^ot^i. 30 
[0 06 9] iv).ffi#-^v^i»®0[>feO"C^Wn«ic 

[0 0 7 0 ] v).If^y«l(Di^k CC&&*TM 

[007 1 ] vi).«±©»»r*«>6ti/cffi##i/^« 

\ '=^+8 a t d&5£20) 
a k *= ^hx+Oa, (SS[^:21) 
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* B . 4>. D £##)£ 0 

[0 07 2] vii). **o/c^*OA . B , 4\ D £JB 

f=l/ 4> (ifc£22) 

A,=(l-D)/4> H=Ni A, (&5S23) 

A h *=(A-1)/ 4> H'=M ' A t ' ($fcj£24) 

s* '=^'(f+A k ') (&5S2 5) 

[0073] (i47#i: F««J(tWM^i, H ««J(* 

£ = a,/a k ' ®^26) 
[007 4] 5.fflW&ffi"C<Z>#«T • 5115. 

[007 5] *Off-AxialS£ffi 

hWD ^ir^ffi^n^off-Axia-i^®«:feiir«0=- 

<&&C I0 , Cii t Q 2 # 
Q,=0,Q 2 =Q 0 cos'0 (&5S27) 

tfifijoffi^tto^tfQ^o, Co, .cos 1 

[0 0 7 7 ] WKIEK 8 Kl^f <fc 5 &SigM*#2 M(j£& 
iI&0ff-AxialJ5#*2 «*C CORff^ 

***8?>r-^Jh«. **i>tt»ai-r*aiM*#2 bus* 

M£0ff-Axial#*2 ^ftffiCD— M^C(^^28) 

cc mm l x <&au<oBtc l x tmr zctic* 

0, 



Q 2 =(l/a+l/b)cos0/4, C lo =Cl/a+l/b)/C4cos0) t C 11 = 



coc£4>np£K(&5£io) ofctt*Kr 

[0 0 7 8 ] ★0ff-Axia1/a#f® 
Off-AxialJlWM^mffiOcfc ^tcfflmtcw^e^ci^ 

recoct bmmmzwmic Lxmx.tnmMmmv$> 



50 



i^^BlCCfel^r^An^— ^O0ff-Axial@liT®O^7 
Vis + ^-f^trv h CD Off-Axial ^^I^CC ^ 

y »; xam <h ft® cc ct-oTiD 9 -mt t <om^ 
ztitcmx&htmmrz c t &xz z> 0 
[0079] e.mt^cDi&m 

VO-ft^X Ztc£ *) LXffimZ n&Off-Axial^<D& 



(14) 
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[0 08 0] 1).j|»***IM>Wtt^«r»l/-3 
[008 1 ] 1i).^C(C#«5V* 

[0 08 2] C©J:5*ifi(«©r^AXtt#1*«:»B 

ial*Q8m*C**«rtg«-£^& a «><Dr& £ c 
[0 0 8 3 ] «±*«Off^xial*^»«:*f-r SiSMSift 

[0 084] JM±©ffi»©*r»gsur#3fe«fc^tt*^ 

ff-Axi al*^* ) K*t "T £ WKSii (Off-Axi al £H«ift ) 
^ilt^Ci^t^^. */c0ff-Axial^^<3a&® 20 

<oBVtzmtzi*xyt¥m± Lx<mmz&m<t?z>m 
aft* * c <L#r # *<fc 5 Kfc* e 

[0 08 5] *ytC©TO?tt«31*ffi«rffll»r«S5$n 
LX££lb<btfZ>C£&XZZ<DX. frOm&Zm^tc 

i#¥»«ctot,>r fc*^»©JWoieccH»Wcciift*!6 

[0 0 8 6 ] £ %t£C(OmWk2tltc0ff-Axi<i]fi:MWffi 
^&£<£oT:£^&&MiX-AU>XcD:/p » ^£c> 

[0 0 8 7 ] 5 6tCC(D«^34l/cOff-Axialifif4S^ 
•eOOff-AxialTfc^ ^r«^-r S Off -Axial ft ®<DSf« 

^Mfcr^#ffl©»tt©«iBB;iLrafflrti«, off- 

Axi alSfeWRK: to I >T 4>**3R©ifi««3W«Hr T i^A 

[0 08 8] ^CC*«98©A»W<c*SI»«CC-oc»rtt 
ETa. Si «*H98©-j|IS«l«c«-5«iaKjHO^o 

CPU, 13ttCPUll ttCto^XmZjZtlh'JuV'y^frfe 
ffti*ft£R0M<t. C©»f©R©7-4 1 >^XU7il 50 



ttH¥9 - 5 6 5 0 
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i4to <fc o' ^ * * isi (b rfi-st Jg|*£fr tt 9 /c 

[0 0 8 9] 17ttO — tfJUxVT* * h 9~£(U\N)1S 
SRAM. RS232Cjj^>(>Z-y xmZmUtcAfcJogi 

Hc«rri/oj <ti»5)-ca*. 1/0 19 

K-r -y X?£gl20to<J:&7 P v tf-fw X££aB2i 

0. 2«ia^S6iB25<!:*S6iBiOHirm^»jK«:fffe9 

[0 0 9 0] *SiMWctol>Tfcl, cpuii J)K $>6^0 
>^ »J 13CDR0M Sti/cM8i^)IB^:R* 

mcM-itci><DTijb2> 0 ^LXTiS2*XtfK&ft:<DHm£ 

[009 2]i3 CC*#W©ifi««tl|[«:»-r***SW 
^Axc<ttcia$4iB^T^^n-ra^>co(c^to^3 CD 

[009 3]i4 «:*«Woifi«ifiH-»«:»-r**JfeW 

[ 0 0 9 4 ] ^5 tC0ff-Axial7lc^CD0ff-Axial®<D^ 

^ - tc a* r ^> stst&ffifrftfc e exec ^s^g c^a t 
Lxtmi tmcm<rt%:2><Dxi£®&-? ^ icwfzmm 



(15) 
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[0 09 5 ] C Cr«Off^xial*^(DOff-AxialM^ 

[0 096 ] C 5 Lfcffi«*nB»-r ±«CJ: 0 , of 
f-^xial*^<Dfi«lfi^H-»'C *S«fc5tCfc*<fcl>5 10 

[ 0 0 9 7 ] 136 K»Off^Axial*J?»©Jfi«l h U-X 
ttStt# ft C> J: 9 CCS*ttffi©»««:«3e-r a i c o it 

£<dt*b8t*) cc3*rs**«©AaattfTF07a--^ 20 

[009 8] CCr^b31*T<fcC«»i«. 3*SMtt<D 

0, «»«oieissr*fb3-a'rfcj:i»»^»jg{cffiia 

[0 099] XK&±miUX*tiMmtMQ>7 P-«C 
Hi tc*5^5250am«E««:^S3hrtJ:c>U, 23©:/ 

[0100] *r#»w©sesw 1 K^c^rKW-r*. 

[0 10 1107 CcBrffiH^mSnrc^HttWIi ©Of 
fnAx1al**3R©ft«l, &®©ES> BKBtt©** 
CCtj^T (ft. * 1 «^««0*acc— fS«^ 

Otos. fl6o*tcoc>rfeRi«r*&. ) o 40 
[0102] ccrSi te^3ftfcf s -*©ffi«»&0 

8$«ot^tS. COHCC^liTTOff-Axial*^* 
*«J*HB^6«ffiCCJttf 1 oo*3H (08 tp<D-£3m 
V7jk?b<OV&mtt%M£W&) CC?Sr>T(B#CC i#@ 
©®£IS i liT^ *0r***ia:0ff- l Ax1al*** 

[0 10 31-ecr, H*cc*$c»rttjfe-r»iH©*« 



ttBOTQ -5 6 5 0 
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[0104] -ecr, «j*«<o***%««r 
[o 1 0 5 1 m : m&L&mvmz mcfafr^mmw 

XH : JK.££ilQz.Y SttCCiEitoi&IB (0s <D«iifjw: 

mi*ec-c*©ffi(o»«*»iB-rsj:o. sffiWctan 

K#£M-f S.£«:JKj£ t r *> p - # ^15^ U 

nsrr&$M9Kl*m i BB©iH*«*p-*jI/S«*-c* 
to*. 

ffi«*<DZ ««:»LrSB*«-|5l«9*|fiJ*iE<!: Ltcft&O 

1 ) ra-To J: or. **wos«6«r«*ffi 

OP-*JUffi«©/S*J*08 *©YZ^®±«C*4. £/c 

P-^^ffiSCx,y,z) ©y,z «««*tffiaHSCX,Y,Z)CC 
»L-CYZBBrtTftK0i JM*W«Ctt«T© 

[0 1 0 7 ] z M: P-#JUff«©M*£ji»K «fi»gi 
«*©z *|Dj6c*roYZSBrt«:*ji»rs«Ffft^F6jccftS0 

i ««e-*-k« 

y M : P-*^JWB©J!fcS*aO. z^tC^LY2®f*3 

( i + l ) iraoSOTPir^ar*^. 
[0108] 3tc*jius«*w:wai*— accacfficc©* 
a&flii « /c * fc * c * ^ i » )0f hk**k*o*« 

[ 0 1 0 9 ] £/c, HftW*©#*3fctt5>fc < i bBIE 



(16) 

29 30 
z =Q 2 V 2 +C J( >x , +Q>jV , 4<:, 1 x 2 y^,yUC tl ^ y* ^ oX « (&j£30) 



6 5 0 



OfrV&Ztcib. ±f2ffl®5£lCj:9S5£3*i£ffi®teyz 
[ 0 1 1 0 ] 0,3 =c 2a =o 

[01113 fcfcC 5 Ofcffi»*©Sg#ffitt«T<Dgg 
[0112] CCOmMmi (DOff-Axiam^mtKMffi 

A l r i> * ?N«ffl©fflJBtt**^r *«ffi©^ - x *s ^ 

-#-a, b. t(El48Cr>0(Cffl^-Sfta ;CCtt*J 
t>U/coff-Axiai2*ftffl*^-^«:i/ % SmapSSriJD*. 

fc(SfcK28) t»SlT*&. 
[0113] CCWRWi— ««ft2 

[0 114] C9Ufe«VH&OftjA*flUK^LzH« 

mm-xmt ^x\t-tmm2 x&m<D®&28) <omM 

[0 1 15] yctccOOff-nAxlal^JRO^^'^-^fcJ: 
gaifif6if»iCD7P-tCKiJoTi+#U/c^m^a3 (Ctt: 
»«<D«<DJiiraflH»tt. 0ffnAxial2*ftffl«:^-^{Cl/ 

[0 116] E(CftD<D^«7-KC^XCD^7-<DT^ 50 



Hire ttg&#r ^ a x «c??tt*«t>3jp 0 u j: ^ «c x 

[0 1 17] BlttCi&i,*XlZ&m<D'*V-OTisJ*Z{fc 

tt#14*S-50ffWUial*aRO[)iS^. T^A^tSffCDft 

[0 118] ttfcCOlBMtt*. W^<0iR*t(0^7> 
X £ OHB-CifittSft* £ tc&'J><D r ^ AX ffifytt L> 

# £ /c r ^A^ttgfi^S/c & 1><J: 5 tc^ffi©ft*«: 

2> 0 ho^:#3«o.umi j^TCcattoTi**) , 
[0119] ^cc*^©siigW2K:ot»rittMf -6. 

[0120] ^140C^M^^firC^H^(j2 CDOf 
[0121] C<DOff-Axiam¥m*fx$lffit&$&<Dm 

^^Tt^i^^^ci^r^^. ) ccxhcco 

ft&ik * mm o x i > *> *a t> -r s; tit 

[0122] ^CCCCDOff-Axial^^CD^^^-^^J: 

fe 4 zcx<D&mx<Dm&m<Dftn<oni,c&^mm<o 

3Z<D$m\Z, Off-Axial2^ftM^«^-XtCU/cCt^^;2S) 

*3 6*c^tr«»jswor^ffi-<-x<Daa^:i)©»K: 
[0123] Mcc±ieit#fiicD^ §ifc<to'^r 

©A-7-4>©7^X«fM^77iLriiUc^ 

i7z<DTit^xm&&*??7 tLxmmutcb<D*m 

16tC/n^o (^*JSl6r&J^z?T^AXfi5<#t4^h>^<3 
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mifi&^ifi* C<DCi«a5 CCfcOTCo, iQ.cos' e 
[0 124] CCDH^r«Cti6CD^5*>^)^^J: 

5 «c £ » i u r j Jiattfico y a * £ * 6 n 

[0125] ^CC**98©Ht6«3(COl»rtt^rS. 
[0126] Hi9tcBrffiH3&«7S3nri^36S6«3 <Dof 
fw\xial**»<?>tt«. «IKD»L ttfls % m&Vi<D7 20 

[0127] C<00ff-^x1al*^»»0ff-AxialS«ffii 
Off^alJB»ffl<OW^*fflt»T fltffiS Jh/c#j»jS©IS 

«03K»0*Bibfc«F, Ctl^CDMliOff-Axial/SflT 
[0128] ^tcc©0ff-nAxial**»©«iB*5 
fig, AC* ^7*-*X©Ti^A^fiR|?tt«:±ffBW-»<0 

0ff-Axia12^ft® ; &^-XCCU/ta^;28^$ 
[0129] »c±Sa»JMI<D 5 5, #ffl**J:CX£»T 

®20^^liT^®CO>'^ I 7-<Dr^AXfe#tt7&i^>^ 
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41 42 

(l/a+l/bNcos^t^+x 2 ) 



2cos(t)[1 +1/2(1/a-1/b)sln(t)y^+(1/a-1/^ 
+ C3 6 x 3 + C 2lX 2 y + C 12 xy 2 + C 03 y 3 + C 40 x4 +C3iX 3 y 

+c 22 x2 y 2+c i ^ +c o4y 4+ + 



(»5&!8) 



z=R-(R-s) / 1 V 



(R-s) 2 



+C 30 x 3 + C 21 x 2 y+C 1 2 x y 2+ C 03 y 3 +C 40 x 4 +C 31 x 3 y 
+C 22 x 2 y 2 +C 1 axy 3 -**^ 4 * + 

[0155] * * [?f4] 
z=Ah 2 +Bh 4 +Ch 6 +Dh 8 +Eh 1 °+ 

<S Uh 2 =x 2 +y 2 



z= h /R +Ah 2 +Bh 4 + Ch 6 +Dh 8 +Eh 10 +.. 



1+ /T^W ffit h 2 =x 2 +y2 

(StStb) 

C0156] [5f5] 
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nm^9 -5 6 5 0 



43 



44 



31.7 
24.8 
1.60 



i Yi Zi 0i 

1 0.00 0.00 0.00 

2 0.00 15.00 25.00 

3 -13.79 3.43 5.00 

4 -25.36 17.22 -10.00 

5 -30.49 3.12 -15.00 

6 -41.21 12.12 -25.00 



7 -41,21 -6.88 



Di 
15.00 
18.00 
18.00 
15.00 
14.00 
19.00 



Ndi 



v di 

silts 

R8+35 
R9t® 



o.oo 



K 2|0 a 



-i.7O158e+01 
C03c-6.8294Oe-O5 
C04= 7.50340e-06 



R3l a =-1.46738e*01 
C03= 1.59750e-03 
C04= 4.94211e-06 

R 4® a =-2.54952e+01 
C03 = 7.38144e-05 
C04=-9.5B347e-07 

R5l a «-6.25646e+01 
C03= 6.23735e-04 
C04=-8.18199e-05 

R 6® a =-2.13397e+01 
C03=-1.74466e-05 
C04=-8.53737e-07 



b *-1.99675<*01 
C21«-4.91U6e-05 
C22= 2.72683e-05 

b =-1.06108e*01 
C21= 2.47761e-03 
C22= 2.88441e-04 

b =-2.54826e*01 
C21= 5.35154e-05 
C22= 5.29320e-07 



b = 
C21= 
C22= 



-8.38258e+00 
6.79503e-04 
-1.19484e-04 



b =-2.40733e*01 
C21=-6.32275e-05 
C22= 1.33874e-07 



t = 2, 69345e*01 
C40* 1.85155e-05 
t =-4.78682et01 
C40=-5.44074e-06 
t = 3.27938et01 
C40=-1.94878e-06 
t =-4.03998e+01 
C40*-1.48499e-04 
t = 2.57011e*01 
C40=-3.17827e-06 
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y\x 


-4.5303 


-3.6242 


-2.7182 


-1.8121 


-0.9061 


0.0000 


0.9061 


1.8121 


2.7182 


3.6242 


4.5303 


-10.2020 


-3.2121 


-2.9662 


-2.7773 


-2.6435 


-2.5637 


-2.5372 


-2.5637 


-2.6435 


-2.7773 


-2.9662 


-3.2121 


-8.1616 


-2.2520 


-2.0166 


-1.8352 


-1.7064 


-1.6295 


-1.6039 


-1.6295 


-1.7064 


-1.8352 


-2.0166 


-2.2520 


-6.1312 


-1.5323 


-1.3022 


-1.1246 


-0.9983 


-0.9226 


-0.8976 


-0.9228 


-0.9983 


-1.1246 


-1.3022 


-1,5323 


-4.0808 


-1.0279 


-0.8002 


-0.6242 


-0.4969 


-0.4240 


-0.3990 


-0.4240 


-0.4989 


-0.6242 


-0 . 8002 


-1.0279 


-2.0404 


-0.7283 


-0.5010 


-0.3252 


-0.2000 


-0.1251 


-0.1002 


-0.1251 


-0.2000 


-0.3252 


-0.5010 


-0.7283 


0.0000 


-0.6310 


-0.4027 


-0.2261 


-0.1003 


-0.0251 


0.0000 


-0.0251 


-0.1003 


-0.2261 


-0.4027 


-0.6310 


2.0404 


-0.7398 


-0.5090 


-0.3305 


-0.2035 


-0.1275 


-0.1022 


-0.1275 


-0.2035 


-0.3305 


-0.5090 


-0.7398 


4.0808 


-1.0637 


-0.8287 


-0.6471 


-0.5180 


-0.4408 


-0.4151 


-0.4408 


-0.5180 


-0.6471 


-0.8287 


-1.0637 


6.1212 


-1.6191 


-1.3773 


-1.1909 


-1.0SB4 


-0.9792 


-0.9529 


-0.9792 


-1.0584 


-1.1909 


-1.3773 


-1.6191 


8.1616 


-2.4339 


-2.1812 


-1.9866 


-1.6489 


-1.7666 


-1.7392 


-1.7666 


-1.8489 


-1.9868 


-2.1812 


-2.4339 


10.2020 


-3.5583 


-3.286B 


-3.0789 


-2.9319 


-2.8443 


-2.81S2 


-2.8443 


-2.9319 


-3.0769 


-3. 2866 


-3.5583 



y\* 

-4.8079 
-3.8463 
-2.8847 
-1.9231 
-0.9616 
0.0000 
0.9616 
1.9231 
2.8847 
3.8463 
4.B079 



-1.8373 
-1.0295 
-0.7143 
-0.4841 
-0.3287 
-0.2391 
-0.2069 
-0.2247 
-0.2859 
-0.3852 
-0.5190 
-0.6858 



-1.4698 
-0.9457 
-0.6320 
-0.4033 
-0.2497 
-0.1619 
-0.1318 
-0.1518 
-0.2154 
-0.3171 
-0.4530 
-0.6216 



-1.1024 
-0.8811 
-0.5684 
-0.3410 
-0.1886 
-0.1024 
-0.0739 
-0.0956 
-0.1610 
-0.2646 
-0.4024 
-0.5723 



-0.7349 
-0.B3S2 
-0.5233 
-0.2967 
-0.1453 
-0.0601 
-0.0328 
-0.0558 
•0.1225 
-0.2275 
-0.3665 
-0.5376 



-0.3675 
-0.8078 
-0.4964 
-0.2702 
-0.1194 
-0,0348 
-0.00B2 
-0.0320 
-0.0995 
-0.2053 
-0.3451 
-0.5168 



0.0000 
-0.7987 
-0.4874 
-0.2614 
-0.1108 
-0.0264 

0.0000 
-0.0240 
-0.0919 
-0.1979 
-0.3380 
-0.5100 



0.3675 
-0.8078 
-0.4964 
-0.2702 
-0.1194 
-0.0348 
-0.0082 
-0.0320 
-0.099S 
-0.2053 
-0.3451 
-0.5168 



0.7349 
-0.8352 
-0.5233 
-0.2967 
-0.1453 
-0.0601 
-0.0328 
-0.0558 
-0.1225 
-0.227S 
-0.3665 
-0.5376 



1.1024 
-0.6811 
-0.5664 
-0.3410 
-0.1886 
-0.1024 
-0.0739 
-0.0956 
-0.1610 
-0.2646 
-0.4024 
-0.5723 



1.4696 
-0.9457 
-0.6320 
-0.4033 
-0.2497 
-0.1619 
-0.1318 
-0.1518 
-0.2154 
-0.3171 
-0.4530 
-0.6216 



1.8373 
-1.0295 
-0.7143 
-0.4841 
-0.3287 
-0.2391 
-0.2069 
-0.2247 
-0.2859 
-0.3852 
-D.5190 
-0.6858 
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mB&v&mthjj (x, yicJt-r* z.om) 



*4@ 
y\x 
-8.7129 
-6.9703 
-5.2277 
-3.4852 
-1.7426 
0.0000 
1.7426 
3.4B52 
5.2277 
6.9703 
8.7129 

y\x 
-3.0855 
-2.4684 
-1.6513 
-1.2342 
-0.6171 
-0.0000 



6171 
2342 
8513 
4684 
0855 



-6.7818 
-2.5453 
-2.0119 
-1.6100 
-1.3295 
-1.1632 
-1.1057 
-1.1538 
-1.3061 
-1.5631 
-1,9275 
-2.4045 



-2.5432 
-0.5418 
-0.4491 
-0.3790 
-0.3305 
-0.3029 
-0.2959 
-0.3098 
-0.3451 
-0.4032 
-0.4856 
-0.5949 



-5.4255 
-2.1041 
-1.5829 
-1.1903 
-0.9166 
-0.7549 
-0.7000 
-0.7486 
-0.8994 
-1.1526 
-1.5108 
-1.9788 



-2.0345 
-0.4346 
-0.3424 
-0.2724 
-0.2236 
-0.1954 
-0.1874 
-0.1998 
-0.2332 
-0.2B88 
-0.3682 
-0.4739 



-4.0691 
-1.7682 
-1.2560 
-0.8703 
-0.6017 
-0.4434 
-0.3905 
-0.4396 
-0.5893 
-0.8399 
-1.1936 
-1.6549 



-1.5259 
-0.3527 
-0.2609 
-0.1910 
-0.1421 
-0.1133 
-0.1045 
-0.1158 
-0.1478 
-0.2015 
-0.2787 
-0.3815 



-2.7127 
-1.5319 
-1.0260 
-0.6450 
-0.3800 
-0.2241 
-0.1725 
-O.2220 
-0.3710 
-0.6198 
-0.9704 
-1.4273 



-1.0173 
-0.2950 
-0.2034 
-0.1336 
-0.0846 
-0.0555 
-0.0462 
-0.0567 
-0.0876 
-0.1400 
-0.2156 
-0.3165 



-1.3564 
-1.3916 
-0.8894 
-0.5112 
-0.2482 
-0.0936 
-0.0430 
-0.0927 
-0.2413 
-0,4890 
-0.8379 
-1.2922 



-0.5086 
-0.2607 
-0.1693 
-0.0995 
-0.0504 
-0.0212 
-0.0115 
-0.0215 
-0.0519 
-0.1035 
-0.1781 
-0.2779 



0.0000 
-1.3451 
-0.8440 
•0.4668 
-0.2045 
-0.0505 

0.0000 
-0.0497 
-0.1983 
-0.4457 
-0.7940 
-1.2473 



-0.0000 
-0.2493 
-0.1579 
-0.0882 
-0.0391 
-0.0098 
0.0000 
-0.0099 
-0.0400 
-0.0914 
-0.1657 
-0.2650 



1.3564 
-1.3916 
-0.8894 
-0.5112 
-0.2482 
-0.0936 
-0.0430 
-0.0927 
-0.2413 
-0.4890 
-0.8379 
-1.2922 



0.5086 
-0.2607 
-0.1693 
-0.0995 
-0.0504 
-0.0212 
.0115 
.0215 
.0519 
.1035 
.1781 
.2779 



2.7127 
-1.5319 
-1.0260 
-0.6450 
•0.3800 
-0.2241 
-0.1725 
-0.2220 
-0.3710 
•0.6198 
-0.9704 
-1.4273 



1.0173 
-0.2950 
-0.2034 
-0.1336 
-0.0846 
-0.0555 
-0.0462 
-0.0567 
-0.0876 
-0.1400 
-0.2156 
-0.3165 



4.0691 
-1.7662 
-1.2560 
-0.8703 
-0.6017 
-0.4434 
-0.3905 
-0.4396 
-0.5893 
-0.8399 
-1.1936 
-1.6549 



1.5259 
-0.3527 
-0.2609 
-0.1910 
-0.1421 
-0.1133 
-0.1045 
-0.1156 
-0.1478 
-0.2015 
-0.2787 
-0.3615 



-0 



5.4255 
•2.1041 
•1.5829 
-1.1903 
•0.9166 
•0.7549 
•0.7000 
7486 
0.8994 
-1.1526 
•1.5108 
1.9788 



2.0345 
-0.4346 
-0.3424 
-0.2724 
-0.2236 
-0.1954 
-0.1874 
-0.199B 
-0.2332 
-0.2886 
-0.3662 
-0.4739 



6.7618 
-2.5453 
-2.0119 
-1.6100 
-1.3295 
-1.1632 
-1.1057 
-1.1538 
-1.3061 
-1.5631 
-1.9275 
-2,4045 



2.5432 
-0.5418 
-0.4491 
-0.3790 
-0.3305 
-0.3029 
-0.2959 
-0.3098 
-0.3451 
-0.4032 
-0.4856 
-0.5949 
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»M^9 -5650 



$6® 

y\x -5.5752 

-6.3600 -1.6075 

-S.0880 -1.3035 

-3.8160 -1.0706 

-2.5440 -0.9066 

-1.2720 -0.8099 

0.0000 -0.7802 

1.2720 -0.8175 

2.5440 -0.9227 

3.8160 -1.0976 

5.0880 -1.3447 

6.3600 -1.6675 



-4.4602 -3. 3451 

-1.3168 -1.0943 

-1.0161 ^0.7960 

-0.7853 -0.5667 

-0.6223 -0.4045 

-0.5257 -0.3080 

-0.4951 -0.2767 

-0.5306 -0.3108 

-0.6331 -0.4111 

-0.8041 -0.5793 

-1.0462 -0.8176 

-1.3627 -1.1295 



-2.2301 -1.1150 

-0.9373 -0.B437 

-0.6406 -0.5481 

-0.4124 -0.3205 

-0.2507 -0.1591 

-0.1S42 -0.0626 

-0.1224 -0.0305 

-0.1555 -0,0630 

-0.2544 -0.1610 

-0.4205 -0.3259 

-0.6562 -0.5601 

-0.9648 -0.8668 



0.0000 1.1150 

-0.8127 -0.6437 

-0.5173 -0.5481 

-0.2900 -0.3205 

-0.1287 -0.1591 

-0.0322 -0.0626 

0.0000 -0.0305 

-0.0323 -0.0630 

-0.1300 -0.1610 

-0.2945 -0.3259 

-0.5282 -0.5601 

-0.8342 -0.8668 



2.2301 3.3451 

-0.9372 -1.0943 

-0.6406 -0.7960 

-0.4124 -0.5667 

-0.2507 -0.4045 

-0.1542 -0.3060 

-0.1224 -0.2767 

-0.1555 -0.3108 

-0.2544 -0.4111 

-0.4205 -0.5793 

-0.6562 -0.8176 

-0.9648 -1.1295 



4.4602 5.5752 

-1.3168 -1.6075 

-1.0161 -1.3035. 

-0.7B53 -1.0706 

-0.6223 -0.9066 

-0.5257 -0.8099 

-0.4951 -0.7802 

-0.5306 -0.8175 

-0.6331 -0.9227 

-0.8041 -1.0916 

-1.0462 -1.3447 

-1.3627 -1.6675 



[0160] * * ) 

m 
&** 

®\7S>AX 0 30 60 90 CO2/<C2OMcos0r2) 

2 0.1071 0.1080 0.1098 0.1107 0.9676 

3 -0.1541 -0.1583 -0.1669 -0.1712 0.9000 

4 0.0762 0.0773 0.0797 0.0608 0.9422 

5 -0.1258 -0.1307 -0.1406 -0.1455 0.8643 

6 0.0879 0.0881 0.0887 0.0889 0.9885 
total -0.3102 -0.3118 -0.3133 -0.3131 

®\TJ>AX 0 30 60 90 

2 -0.0000 -0.0000 -0.0000 -0.0000 

3 0.4284 0.4195 0.4026 0.3946 

4 -1.5301 -1.4804 -1,3905 -1.3496 

5 -0.7744 •0.8119 -0.9014 -0.9553 

6 -0.6801 -0.6668 -0.6942 -0.6947 
total -0.0000 -0.0000 -0.0000 -0.0000 



[0 16 1] 



(26) 



SfKWQ -5 6 5 0 



49 



50 



314 



23.4 
18.0 
1.80 



&ffl<o®H&<o{ie (Yi 



i 
1 
2 
3 
4 
5 
6 
7 



0.00 
0.00 
0.00 
-4.87 
-9.77 
-9.85 
-16.41 



8 -16.41 

9 -16.41 



Zi 
0.00 
4.27 

10.52 
4.05 

10.10 
2.73 
7.31 
1.50 

-1.00 



Zi)> 
tfi 
0.00 
0.00 
18.50 
-1.00 
-19.16 
-27.19 
-27.53 
0.00 

0.00 



Di 
4.27 
6.25 
8.10 
7.7B 
T-.37 
8.00 
5.81 
2.50 



Ndi 
1 

1.58310 
1.58310 
1.58310 
1.58310 
1,58310 
1.58310 



v di 



30.20 
30.20 
30.20 
30.20 
30.20 
30.20 



R 2® 
R %M 



r 2= -7.891 
r 8= 9.956 



R 3M a =-1.14012e*01 
C03=-1.45648e-04 
C04= 2.63198e-05 

R 4ffi a = 6.22159e+01 
C03= 5.30792e-03 
C04= 4.56272e-04 

R 5® a »-2.43894e+01 
C03=-2.35500e-04 
C04=-4.98744e-05 

R SW a = 3.78988e+00 
C03= 2.89135e-03 
C04=-6.03057e-04 

R 7® a =-1.96892e+01 
C03=-6.49245e-04 
C04= 1.18747e-05 



1KB 



b b-1. 18198e+01 t = 
C21=-6.61332e-05 
C22« 2.63964e-05 C40= 



b =-3.63434e*O0 
C2l= 1.47021e-02 
C22= 7.05B938-04 



b =-8.62097e+00 t 
C21=-4.31297e-05 
C22=-1.2080le-04 C40 



b =-3.21669e*00 
C2l« 4.70991e-03 
C22=-1.27501e-03 

b =-2.48568e*01 
C21=r-2.32589e-06 
C22= 1.91866e-04 



1.84936e+01 
4.74629e-05 
t =-3.64536e*01 
C40=-4.80923e-03 
t = 1.97B82e*01 
7.58653e-05 
2.75834et01 
8.22786e-04 
t = 2.71952e*01 
C4O—9.9O786e-05 



C40= 



[0162] 



Will 



51 



»^¥9 -5 6 5 0 

52 



Sttft 





30 


60 


90 


CO2/(C2OMcob0 1*2) 


2 -0.0739 


-0.0739 


-0.0739 


-0.0739 


1.0000 


3 0.3728 


0.2728 


0.2728 


0.2728 


1.0001 


4 -0.4186 


-0.4144 


-O.406O 


-0.4018 


1.0419 


5 0.248S 


0.248S 


0.2486 


0.2486 


0.9998 


6 -0.0746 


-0.0745 


-0.0743 


•0.0742 


1.0053 


7 0.1445 


0.1443 


0.1439 


0.1437 


1.0061 


8 0.0566 


0.0586 


0.0586 


0.0586 


1.0000 


total -0.2187 


-0.2181 


-0.2168 


-0.2162 





ffi\T*JJ*A 0 


30 


60 


90 


2 0.0000 


0.0000 


0.0000 


0.0000 


3 -0.2653 


-0.2653 


-0.2653 


-0.2653 


4 0.833B 


0.8353 


0.8381 


0.8396 


5 -3.1309 


-3.1288 


-3.1247 


-3.1227 


6 9.3685 


9.2084 


8.9042 


8.7598 


7 0.0607 


0.0619 


0.0642 


0.0654 


8 0.8579 


0.8579 


0.8577 


0.8576 


total 0.0000 


0.0000 


0.0000 


0.0000 



[0163] 



(28) 



ftffl¥-9 -5 6 5 0 



53 



54 



me 

SSfSlif^*- R«K»JB«iH(of£-«iain 

*3*4^# 19.1 

6.oo 



i 


Yi 


Zi 


ei 


Oi 


Ndi 


v di 




1 


O.OO 


0.00 


0.00 


74.01 


1 






2 


0.00 


74.01 


21.97 


56.80 


1 






3 


-39.42 


33.11 


0.85 


53.46 


1 






4 


-75.36 


72.69 


-18.54 


72.34 


1 






5 


-81.87 


0.64 


0.45 


4.66 


1.83400 


37.16 


/SflrlS 


6 


-82.11 


-4.01 


4.79 


2.98 


1 






7 


-82.19 


-6.99 


6.46 


1.07 


1.84665 


23.88 




8 


-82.26 


-8.06 


0.18 


4.76 


1 






9 


-82.83 


-12.79 


-10.13 


6.31 


1.71999 


50.25 


Ja!#ri5i 


10 


-82.78 


-19.10 


6.30 


3.83 


1 






11 


-82.45 


-22.92 


-0.77 


0.39 


1.83480 


42.72 


JSflrilQ 


12 


-82.06 


-29. 9B 


-9.45 


18.41 


1 






13 


-82.73 


-48.40 


2.00 




1 




tarn 



R 2® 


a = 3.367596*02 
CO3*-8.68501e-06 
C04=-2.82857e-07 
C05= 8.220606-09 


b = 
C21= 
C22= 
C23= 


-3.15328et02 
-2.2586Oe-05 
-3.57767e-07 
3.33747e-09 


t a 

C40= 
C41= 


8.95510e*Ql 

-1.39322e-08 
-5.80341e-09 


R 3® 


a =-3.998706*01 
C03=-1.60084«-05 
C04--2.78682e-06 
COS- 1.68041e-07 


b =-2.94443e*01 
C2U 2.02658e-05 
C22= 1.58674e-05 
C23«-2.82577e-07 


t = 

C40= 
C41= 


S.12198e*01 

2.560316-05 
-3.8B482e-07 


R 4® 


a =-2.361596*02 
C03=-1.12229e-O5 
C04= 1.34763e-07 
C05= 1.26972e-09 


b =-5.63231e401 
C2i=-1.15712e-05 
C22- 1.65257e-07 
C23=-4.19707e-ll 


t = 

C40= 
C41«- 


2.330846401 

1.57502e-O7 
-3.16439e-09 


R 5® 


a =- 


-4.40303e+01 


b = 


-4.40303e+01 


t 


s 


0.000006400 


R 6® 


a = 


2.618876401 


b = 


2, 61887c* 01 


t 




0.00000e400 


R 7flB 


a = 


I. 60442e«01 


b = 


1.604426401 


t 




0. 0000064O0 


R 8® 


a s- 


-4.03833©+01 


b 


-4.038336*01 


t 




0.00000e+00 


R 9® 


a s- 


•5. 43914e*01 


b »• 


-5.43914e401 


t 


s 


0.00000e+00 


RIO® 


a « 


1.520126^02 


b « 


1.52012e*02 


t 


H 


O.OOOOOe+00 


Rll® 


a « 


1.044596402 


b « 


l.O4459e*02 


t 


• 


O.OOOOOe+OO 


R12M 


a - 


2.80571e401 


b - 


2.805716401 


t 


= 


0.0000O64OO 



[0164] 



[^13] 



(29) 8e8f9-5 650 

55 56 











®\T^X 0 


30 


60 


90 


C02/1 


2 


0.0253 


0.0255 


0.0257 


0.0253 


0.9817 


3 


^0.0416 


-0.0431 


-0.0461 


-0.0476 


0.8739 


4 


0.0216 


0.0217 


0.0219 


0.0220 


0.981S 


5 


0.0191 


0.0190 


0.0190 


0.0190 


1.0068 


6 


0.0319 


0.0319 


0.0319 


0.0319 


1.0010 


7 


-0.0531 


-0.0531 


-0.0529 


-0.0529 


1.0074 


e 


-0.0212 


-0.0212 


-0.0211 


-0.0210 


1.0040 


9 


0.0144 


0.0142 


0.0138 


0.0136 


1.0935 


10 


0.0049 


0.0049 


0.0048 


0.0048 


1.0136 


n 


-0.0080 


-0.0080 


-0.0080 


-0.0080 


1.0060 


12 


0.0309 


0.0307 


0.0303 


0.0301 


1.0121 


total 


-0.0479 


-0.0482 


-0.0487 


-0.0489 





ffiNr^AX 0 


30 


60 


90 


2 


0.0409 


0.0407 


0.0403 


0.0402 


3 


0.5593 


0.5483 


0.5273 


0.5172 


4 


-2.6196 


-2.5923 


-2.5394 


-2.5137 


5 


0.3544 


0.3597 


0.3704 


0.3757 


6 


0.4994 


0.5016 


0.5060 


0.5082 


7 


3.1019 


3.0564 


2.9680 


2.9251 


8 


5.4201 


4.9914 


4.3269 


4.0641 


9 


0.2494 


0.2735 


0.3205 


0.3433 


10 


0.7992 


0.8051 


0.8173 


0.8236 


11 


1.3925 


1.3848 


1.3678 


1.3585 


12 


0.4212 


0.4271 


0.4405 


0.4481 


total 


-0.0208 


-0.0207 


-0.0205 


-0.0204 



TV*** 0 30 60 90 

f -20.8605 -20.7619 -20.5505 -20.43B3 

H -21.8683 -21.9981 -22.1082 -22.0949 

H' 39.8260 39.7062 39.3925 39.1988 

Gk' 18.9655 18.9443 18.842 18.7605 



[0165] 



W14] 



(30) 

57 58 

jW-^Iifl 14.0 10.6 7.1 
giS-^Ilfl 10.6 8.0 5.3 

80S 2.00 3.00 4.00 



9-5650 



i 




Zi(W) 


Si 


Di 


Ndi 


vdi 






0 .00 


0 .00 


0. oo 










2 


-8.90 


3.00 


0.00 


6.00 


1.51633 


64.15 




3 


0.00 


9.00 


28.00 


10.73 


1.S1633 


61.15 




4 


-8.90 


3.00 


0.00 


10.73 


1.51633 


64.15 




5 


-17.79 


9.00 


-28.00 


6.00 


1.51633 


64.15 




6 


-17.79 


3.00 


0.00 


&& 


1 






7 


-17.79 


-10.58 


0.00 


6.00 


1.51633 


64.15 




8 


-17.79 


-16.58 


-28.00 


10.73 


1.51633 


64.15 




9 


-26.69 


-10.58 


0.00 


10.73 


1.51633 


64.15 


10 


-35.58 


-16.58 


28.00 


6.00 


1.51633 


64.15 




11 


-35.58 


-10.58 


0.00 




1 




EI 


12 


-35.58 


-0.24 


0.00 


6.00 


1.51633 


64.15 




13 


-35.58 


5.76 


28.00 


10.73 


1.51633 


64. IS 




14 


-44.48 


-0.24 


0.00 


10.73 


1.51633 


64.15 




15 


-53.37 


5.76 


-28.00 


6.00 


1.51633 


64.15 




16 


-53.37 


-0.24 


0.00 




1 






17 


-53.37 


-5.09 


-0.00 




1 







[0166] 



W\ 5] 



59 

318-2 



(31) 



*SM¥9 - 5 6 5 0 



60 





4>H 




Dl 3.00 


3.00 


3.00 


D 6 13.58 


7.92 


2.00 


Dll 10. 3A 


8.22 


9.56 


D16 4.86 


8.40 


1S.6S 


D 1— 1® Si(M) 


■ &i on 




D a- 6® Si 00 


• Zi IH) 




D 7^11® Zi(K) 


" Zitw) 


♦ 5.66 


D12-16E0 ZitK) 


» Zi(W) 


♦ 3.54 


D17® Zi<K) 


a Zi(W) 










R 2® r 2=«> 






R 4® r 4=» 






R 6® r 6»°° 






R7S r 7«» 






R 9® r 9»°° 






Ril® rll«°° 






&12® rl2-oo 






R14® rl4»«> 






R16® rl6»«> 






#i*®J&4* 






R 3® C02*-9. 936596-03 


C20=-l. 



Zi(T> 
Zi(T> 
Zi<T) 
Zi IT) 
ZilT) 



• Zi(W) 
- ZiOO 
= Zi(W) 
= Zi<VO 
■ ZiiV) 



11.58 
10.79 



C03« 
C04« 



7. 21398O-06 
i.48230e-05 



R 5ffi 



R 8® 



RIO® 



R13® 



R15® 



C02— l.OOOOOe-02 
C03« 8.61457e-05 
C04* 9.82308e-05 

C02=-1.97738e-03 
C03— 5.95281e-05 
C04» 1.16019e-05 

C02- 4.80326e-03 
C03=-2.1G929e-05 
C04o-4.89310e-06 

C02=-6.79637e-03 
C03»-1.31716e-05 
C04=-2.47265e-06 

C02« 3.98146e-03 
C03«-8. 150226-05 
C04- 2.788364-07 



C21»-1.44539e-03 
C22=-7. 244676-05 

C20— 1.46379e-02 
C21=-3. 691O4e-04 
C22*-2.21626e-05 

C20*-2. 149996-03 
C21*-6.08801e-05 
C22— 3.03704e-05 

C20- 6.424786-03 
C21=-7.01246e-05 
C22 = 7.92301e-07 

C20— 8.35258e-03 
C21=-1.2l231e-04 
C22. 5.40094e-06 

C20= 4.12905e-03 
C21s-8. 047876-04 
C22«-3. 52 6176-07 



C40- 5.245B06-05 



C40« 7.119886-06 



C4O=-6.27330e-06 



C4Q=-1. 37335C-06 



C40=-1.63241e-07 



C40=-3.9318Be-05 



[0167] * * [*H 6 ] 
5Jtt 

&® «>pover<0 7 *J A * 

m\TiSJ*A 0 30 60 90 CO2/(C2O*(cos0r2) 

2 0.0000 0.0000 0.0000 0.0000 1.0000 

3 0.0683 0.0676 0.0663 0.0657 1.0390 

4 0.0000 0.0000 0.0000 0.0000 1.0000 

5 0.0687 0.0711 0.0760 0.0784 0.8763 

6 0.0000 0.0000 0.0000 0.0000 1.0000 

7 0.0000 O.COOO 0.0000 0.0000 1.0000 

8 -0.0136 -0.0131 -0.0120 -0.0115 1.1797 

9 0.0000 0.0000 0.0000 0.0000 1.0000 

10 0.0330 0.0333 0.0341 0.0344 0.9590 

11 0.0000 0.0000 0.0000 0.0000 1.0000 

12 0.0000 0.0000 0.0000 0.0000 1.0000 

13 0.0467 0.0462 0.0452 0.0447 1.0437 

14 0.0000 0.0000 0.0000 0.0000 1.0000 

15 -0.0274 -0.0260 -0.0234 -0.0221 1.2369 
IS 0.0000 0.0000 0.0000 0.0000 1.0000 



[0168] 



W17 ] 



(32) ^W9 -5 6 5 0 

61 62 



7D 7^\TVA7i 0 30 $0 90 

2 0.0706 0.0707 0.0710 0.0712 

3 0.0258 . 0.0264 0.0278 0.028S 

4 0.0374 0.0372 0.0368 0.0366 

70 7*\7V>A* 0 30 60 90 

2 17.7284 18.1970 19.1025 19.5379 

3 22.0878 21.8010 21.2798 21.0427 

4 -6.3903 -5.9546 -5.0536 -4.5895 

7D5»Mr^ 0 30 60 90 

2 -17.6411 -17.4962 -17.1827 -17.0149 

3 3.3071 3.0345 2.1632 1.7607 

4 -21.6198 -21.5405 -21.3533 -21.2454 



0 


30 


60 


90 


-9.62198 
-12.8052 
-19.2138 


-9.67001 
-12.8549 
-19.2896 


-9.74419 
-12.9213 
-19.3788 


-9.77029 
-12.938 
-19.3916 


-11.6097 
-17.9926 
-29.9318 


-11.1447 
-17.5163 
-29.4547 


-10.1586 
-16.4797 
-28.3483 


-9.63993 
-15.9215 
-27.7208 


9.72918 
12.848 
19.1959 


9.7186 
12.876 
19.3317 


9.66437 
12.8865 
19.5139 


9.62072 
12.6688 
19.5591 


0.107193 
0.042603 
-0.017902 


0.048567 
0.021116 
0.042127 


-0.079824 
-0.034867 
0.135096 


-0.149564 
-0.069215 
0.167466 



[0169] 



mi a 3 



(33) 



9-5650 



63 



64 



110 



SH^IItfj 14.5 
iK«3S 3.00 



vi 

0.00 
0.00 
-B.60 
-17.21 
-17.21 
-31.30 



7 -22.70 



Zi 
0.00 
15.00 
2.71 
15.00 
0.00 
5.13 



$i 

0.00 
17.50 

0.00 
-17.50 
-35.00 
-52.50 



Di 
15.00 
15.00 
15.00 
15.00 
15.00 
15.00 



Ndi 



-7.16 -35.00 



vdi 



R 2® a =-1.71321e+01 b —2. 44BB3e+01 t = 1.75000e*0l 

C03* 9.95387e-06 C21=-1.12119e-04 

C04=-5.67052e-07 C22= B.6132Be-D6 C40=-1.80506e-06 

R 3® a =-2.56221e*01 b —1. 98536e*0i t — 3.500OOe*01 

C03* 3.55012e-04 C21=-2.33267e-04 

C04«-1.62010e-05 C22=-6.97813e-06 C40=-1.61811e-04 

R 4lE a =-2.33875e*01 b =-3.19439e*01 t = 1.75000e+01 

C03= 6.18379e-05 C21r-6. 37575e-05 

C04«-4.47829e-06 C22— 7.21756e-06 C40=-4.66257e-06 

R5S a = 9.91236e*02 b «-l. 9057«e+01 t =-3 . 50000e+01 

C03= 2.20356e-04 C2U-4.31585e-04 

C04=-4 .09169e-05 C22=-7 . 80995e-05 Cfl0=-6 . 56681e-05 

R 6ffi a =-2.18368e+01 b *-2.60699e+01 t = 1.75000e+01 

C03= 5.56387e-05 C21=-1.03896e-04 

C04=-3 . 51710e-06 C22=-l . 45696e-06 C40=-4 . 66969e-06 



[0170] 



[*H 9) 



«11 



65 



D\TVAX 0 30 

2 0.0992 0.0992 

3 -0.0894 -0.0894 

4 0.0741 0.0741 

5 -0.0515 -0.0515 

6 0.0642 0.0842 
total -0.1671 -0.1671 



2 
3 
4 
5 
6 

total 



-0.0000 
0.694S 
-2.7471 
-1.2022 
-0.2589 
0.0000 



30 
-0.0000 
0.6945 
-2.7471 
-1.2022 
-0.2589 
0.0000 



(34) 



60 

0.0992 
-0.0694 

0.0741 
-0.0515 

0.0842 
-0.1671 



60 

-0.0000 
0.6945 
-2.7471 
-1.2022 
-0.2589 
0.0000 



9-5650 



90 

0.0992 
-0.0894 

0.0741 
-0.0515 

0.0842 
-0.1671 



90 

-0.0000 
0.6945 
-2.7471 
-1.2022 
-0.2589 
0.0000 



66 



CO2/(C2OMco6 0 )*2) 
1.0000 
1.0000 
1.0000 

l.oooq 
1.0000 



3512 

TMFtt)^ 0.8 
HH^EE 0.6 
&#MNA 0.25 



i Yl Si 0i 

0 0.00 -6.70 0.00 

1 0.00 0.00 0.00 

2 0.00 8.00 2S.0O 

3 -9.19 0.29 O.OO 

4 -18.39 8.00 -25.00 

5 -18.39 0.00 0.00 



01 
6.70 
8.00 
12.00 
12.00 
6.00 
12.00 



Ndi 
1 

1.51633 
1.51633 
1.51633 
1.51633 
1 



6 -18.39 -12.00 O.OO 1 

R 11 r 3= -20.07822 
R5l r 5« 141.350 

^stroma 

R 2® a *-1.77469e*01 b =-1 .86780e*01 t 

R3ffi a =-6.57878«*00 b = 5.41790e+01 t 

R 40S a = 2.19B71e«-01 b =-1 .llllle+01 t 



64.15 
64.15 
64.15 
64.15 



RHUS 



- 2.50000e+01 
»-5.0OOOOe*Ol 
= 2.50000e+Ol 
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&® OpoverO 7 V> 4 * 

ffihrVA* o 30 60 90 CO2/(C2OMcos0 )~2) 

1 -0.0257 -0,0257 -0.0257 -0.0257 1.0000 

2 0.1666 0.1666 0.1666 0.1666 1.0000 

3 -0.2025 -0.2025 -0.2025 -0.2025 1.0000 

4 0.0675 0-0675 0.0675 0.0675 1.0000 

5 0.0037 0.0037 O.0037 0.0037 1.0000 
total 0.0726 0.0726 0.0726 0.0726 

m\Ti?&* 0 30 60 90 

1 0.8530 0.8530 0.8530 0.8530 

2 -1.2028 -1.2028 -1.2028 -1.2028 

3 -13.4217 -13.4217 -13.4217 -13,4217 

4 -0.2303 -0.2303 -0.2303 -0.2303 

5 0.9540 0.9548 0.9548 0.9548 
total -3.0284 -3.0284 -3.0284 -3.0284 

TVAX 0 30 60 90 

f 13.7694 13.7694 13.7694 13.7694 

H 11.6163 11.6163 11.6163 11.6163 

«' -43.1039 -43.1039 -43.1039 -43.1039 

-29.3345 -29.3345 -29.3345 -29.3345 
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*¥-¥-ifi# 31 .7 
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e i 


i Ti 


21 


Si 


Di 


Ndi 


1 0.00 


0.00 


0.00 


12.00 




2 0.00 


12.00 


25.00 


15.00 




3 . -U.49 


2.36 


5.00 


15.00 




4 -21.13 


13.85 


■15.00 


.13.00 




5 -23.39 


1.05 


-20.00 


12.00 




6 -32,58 


8.76 • 


-25.00 


12.00 




7 -32.58 


•3.24 


O.OO 




1 



pdi 

&*) 
ft® 



R 2® a *-1.26573o*01 b —2. m03e+01 t «2.98521e*01 

C03= 4.95B34o-05 C21= 3.39115c-0S 

C04=-9. 19556O-07 C22- 5.93068e-07 C40« 1.85782e-06 

R 3BD a =-9.07721o*00 b =-2 .48186e+01 t S.53091e*01 

C03= 4. 77040o-04 C21*-l . 12441e-03 

C04— 4.62772o-05 C22 = 3.90500e-04 C40— 9.91376e-04 

R 4® a =-2.69809o+01 b *-l . 99832o+01 t = 3.1O274e*01 

C03* 6.21654O-0S C2l=-1.32598e-05 

C04=-5.40297e-06 C22* 7,31O38e-08 C40*-7 .70748e-06 

R 5® a =-3.175340401 b =-2 .20633e*01 t =-3.59820e*01 

C03= 2. 14600O-04 C2i=-7 .50117o-05 

C04«-1.30076o-04 C22=-4 .65260e-05 C40^-1.66481e-04 

R 6® a «-l. 36451o-»01 b =-4,09400o*01 t * 1.811S2e*01 

C03= 1.68250o-04 C2U-1 .22840o-04 

CO4*-8.49028e-06 C22* 2.61020e-05 C40=-2.18609e-05 
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f N7yA ^l 2 ° 0 d a«S - 60 90 C02/(C20Mcos*r2) 

2 0.1204 0.1232 0.1287 0.1315 0.9158 

3 -0.1211 -0.1376 -0.1705 -0.1869 0 6479 

4 0.0824 0.0848 0.0897 0.0921 0 8940 

5 -0.0718 -0.0744 -0.0796 -0.0822 0 8731 

6 0.1025 0.1001 0.0955 0.0932 1 0997 
total -0.2758 -0.2788 -0.2803 -0.2788 



®\TVA* 0 30 60 90 

2 -0.0000 -0.0000 -0.0000 -0.0000 

3 0.5523 0.5138 0.4479 0.4198 

4 -1.8524 -1.7490 -1.5731 -1.4974 

5 -1.8090 -2.2504 -4.0156 -6.2537 

6 -0.2359 -0.2184 -0.1623 -0.1199 
total 0.0000 0.0000 0.0000 0.0000 



or. (cleg) 

f 
H 
H' 
ek' 



0 

3.62594 
4.09308 
8.68666 
5.06072 



30 

-3.58678 
-3.9339 
8.75342 
5.16664 



60 
-3.5677 
-3.56619 
8.73797 
5.17027 



90 

-3.58626 
-3.37722 
8.60563 
5.01938 
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